. Digestion was stopped with 0.2% glycine, followed by a postfixation step in 40 neutral buffered paraformaldehyde. The sections were then dehydrated by being taken up through graded alcohols and allowed to thoroughly dry to prevent dilution of probes. For the hybridization the labelled probe was diluted in hybridisation buffer (4xSSPE, 50% formamide, 10% dextran sulphate, lx Denhardt's, 500pg ml.r tRNA) to give a final concentration of 2x10' cpmfsection. Sections were then covered with a parafilm cover slip and incubated in a humid chamber at 37OC for 16-18h. Stringency washes were in 2xSSC/SO% formamide at 4O0C for lh with 4 changes of buffer. Sections were then coated with Amersham LM-1 autoradiographic emulsion, developed after 6-8 weeks and resulting silver grains visualized using brightfield and darkfield microscopy.
5 genetically distinct subtypes of muscarinic acetylcholine receptors have been cloned from human and rat tissues [l, 2 , 31 and these have been dubbed ml, m2, m3, m4 and m5. Each individual subtype has been expressed in animal cells and their pharmacology determined (4). It appears that the pharmacological subtypes Ml, M2 and M3 correspond to the cloned subtypes ml, m2 and m3. However, m4 and m5 do not appear to correspond to any of the pharmacological subtypes. The mRNA distribution of the cloned subtypes has been mapped in the brain and it has been found that all 5 subtypes are expressed Rat lung was fixed, in situ, by perfusion with neutral buffered 100 formalin. Blocks of rat lung were then processed and embedded in paraffin wax according to standard procedures [12] . 6pm sections were cut on a rotary microtome and taken up on glass slides coated with 3-aminopropyltriethoxysilane [13] . Sections were then treated essentially as described in 1121. Sections were de-waxed, hydrated and permeabilised with 0.3% Triton X -1 0 0 in PBS. A crucial step was found to be digestion of the sections with 25 mg ml-' proteinase K as in [12] . Digestion was stopped with 0.2% glycine, followed by a postfixation step in 40 neutral buffered paraformaldehyde. The sections were then dehydrated by being taken up through graded alcohols and allowed to thoroughly dry to prevent dilution of probes. For the hybridization the labelled probe was diluted in hybridisation buffer (4xSSPE, 50% formamide, 10% dextran sulphate, lx Denhardt's, 500pg ml.r tRNA) to give a final concentration of 2x10' cpmfsection. Sections were then covered with a parafilm cover slip and incubated in a humid chamber at 37OC for 16-18h. Stringency washes were in 2xSSC/SO% formamide at 4O0C for lh with 4 changes of buffer. Sections were then coated with Amersham LM-1 autoradiographic emulsion, developed after 6-8 weeks and resulting silver grains visualized using brightfield and darkfield microscopy.
Specific labelling with ml, m2 and m4 oligonucleotides was seen. ml oligonucleotide labelled smooth muscle on airways and alveolar walls. The labelling was intense when observed under the darkfield microscope. Ml receptors may be present in the autonomic ganglia on smooth muscle Abbreviations used: mAChR, muscarinic acetylcholine receptor; PBS, phosphate buffered saline [5, 61. and glands [7] . m2 oligonucleotide labelled smooth muscle only, with the labelling not so intense as with ml oligonucleotide. MZ receptors may be prejunctional autoreceptors on postganglionic nerve terminals on the smooth muscle [14, 151. Labelling was also observed with m4 oligonucleotide and showed a similar pattern of labelling as that found for ml M A , again not being as intense as ml labelling.
The role of m4 receptors in lung is at present unknown. Both m3 and m5 oligonucleotides did not appear to significantly label any structures above the levels of background labelling obtained with a random sequence oligonucleotide (NEN Du Pont) used as a negative control. The results indicate that there is ml, m2 and m4 mRNA present in the smooth muscle and/or in closely associated neurones of the rat lung with ml and m4 mRNA present on alveolar walls. Labelling of submucosal glands was not observed but may be masked by the heavy labelling of the airway walls. It should be noted that the receptor proteins and the mRNA coding for these receptors may not co-exist and the receptors may be in a different spatial location from their mRNA.
From the tissue localisation determined by ~ situ hybridisation it would appear that ml, m2 and G u b t y p e s of muscarinic receptors may play a role in the control of smooth muscle contraction in the rat lung. The exact physiological role of each individual subtype awaits further investigation as does the role of muscarinic receptors in the alveolar wall.
